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(57)Abstract: 

PURPOSE: To provide a ceramic multilayer board with good electric 
characteristics without a structural defect or lowering accuracy In 
formation. 

CONSTITUTION: A ceramic multilayer board comprises a plurality of 
ceramic boards 2 laminated in a body, and a capacitors provided 
Inside Is made up of a dielectric ceramic layer 6 and at least a pair of 
electrode layers 7 and 8 provided opposite on both sides of the 
dielectric ceramic layer 6. In the electrode layers 7 and 8, each area 
thereof facing on the dielectric ceramic layer 6 should be thicker than 
the other parts. 
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? NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ceramic multilayer substrate which equipped the interior with 

circuit elements, such as a capacitor. 

[0002] 

[Description of the Prior Art] As this kind of a ceramic multilayer substrate, there are some which are shown in 
drawing 2 from the former. This ceramic multilayer substrate 50 is equipped with two or more ceramic substrates 5 1 
and " by which laminating unification was carried out, and the capacitor 52 arranged between the layers of these 
ceramic substrates 51, and is constituted. The capacitor 52 consists of a dielectric ceramic layer 53 arranged between 
the layers of the ceramic substrates 51 and 51 located in the middle of a layered product, and the lower electrode laye 
54 arranged in the front face and rear face of ceramic substrates 51 and 51 which counter on both sides of this dielec 
ceramic layer 53 and the up electrode layer 55. The lower electrode layer 54 is pulled out to the side face of a cerami 
substrate 51, and is connected to the side-face electrode 56 formed in the side face of a ceramic substrate 51. The up 
electrode layer 55 is connected to the surface electrode 57 formed in the ceramic substrate 51 maximum top face 
through the Bahia hall 58. 

[0003] Manufacture of this ceramic multilayer substrate 50 is performed as follows. That is, by printing a copper pas 
on the top face of the bottom ceramic green sheet layer which carried out the laminating of the ceramic green sheet o 
predetermined number, and constituted it, the lower electrode layer 54 is formed, on the formed lower electrode laye 
54, the dielectric ceramic paste of a high dielectric constant is printed, the dielectric ceramic layer 53 is formed, furth 
on the dielectric ceramic layer 53, a copper paste is printed and the up electrode layer 55 is formed. The top ceramic 
green sheet layer equipped with the Bahia hall 58 filled up with the copper paste on the other hand is prepared, on a 
bottom green sheet layer, the laminating of this top ceramic green sheet layer is carried out, and it is stuck by pressur 
After cutting into predetermined magnitude the green sheet object which carried out sticking-by-pressure shaping, a 
copper paste is printed on the side face, the side-face electrode 56 and a surface electrode 57 are formed in it, it 
calcinates further for 1 to 2 hours in the temperature of 900 degrees C - 1000 degrees C, and a neutral (N2) ambient 
atmosphere, and the ceramic multilayer substrate 50 is completed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, there was a problem that it was difficult to obtain high capac 
in the above-mentioned conventional ceramic multilayer substrate 50. Because, the conventional ceramic multilayer 
substrate 50 carries out the laminating of the lower electrode layer 54, the dielectric ceramic layer 53, and the up 
electrode layer 55 one by one by the printing process, and forms the capacitor 52. With such structure, since it becom 
the inconvenient cause of deformation of structural failure, such as a void, and an appearance and versatility further 
called the curvature of an electrode, it is necessary to make the electrode layers 54 and 55 as thin as possible. 
Furthermore, the thickness of the electrode layers 54 and 55 tended to appear as a surface level difference of the 
ceramic multilayer substrate 50, and also in order to acquire the shaping precision which becomes enough, it needed 
make thickness of the electrode layers 54 and 55 as thin as possible. 

[0005] However, if thickness of the electrode layers 54 and 55 is made thin, the problem of becoming easy to diffuse 
the dielectric component in the dielectric ceramic layer 53 in a ceramic substrate 51 in the case of baking will arise. 
Since such a diffusion phenomenon generated pore and lowered capacity value into the dielectric ceramic layer 53, i 
was very inconvenient for high-capacity-izing a capacitor 53. 

[0006] Therefore, it aims at offer of the ceramic multilayer substrate which can raise an electrical property in this 

invention, without causing the fall of structural failure or shaping precision 

[0007] 

[Means for Solving the Problem] In order to attain such a purpose, the ceramic multilayer substrate of this invention 
The interior is equipped with a circuit element while consisting of two or more ceramic substrates by which laminati 



unification was carried out. Said circuit element An electric functional ceramic layer, It has the description for it to b 
thicker than the thickness of the part of others [ thickness / by which opposite arrangement was carried out on both 
sides of this electric functional ceramic layer / of the part which said electrode layer has countered with said electric 
functional ceramic layer by consisting of an electrode layer of a pair at least ]. 
[0008] 

[Function] Since thickness of an electric functional ceramic layer and the electrode layer which has countered was 
thickened according to the above-mentioned configuration, being spread in case the component of an electric functio 
ceramic layer is baking is lost. 

[0009] Moreover, since the thickness of an electric functional ceramic layer and the electrode layer which has not 
countered is not thick, it does not happen deformation of structural failure, such as a void, and an appearance and 
various un-arranging [ which it is further called the curvature of an electrode ]. 
[0010] 

[Example] Hereafter, one example of this invention is explained to a detail with reference to a drawing. Drawing 1 is 
the sectional view of the ceramic multilayer substrate of one example of this invention. This ceramic multilayer 
substrate 1 is equipped with the capacitor 3 with two or more ceramic substrates 2 and — (for example, it consists of 
ceramic of BaO-aluminum203-Si02 system) by which laminating unification was carried out. The ceramic substrate 
and " by which laminating unification was carried out constitute the bottom ceramic substrate layer 4 and the top 
ceramic substrate layer 5. The capacitor 3 consists of a dielectric ceramic layer 6 (electric functional ceramic layer) a 
each electrode layers 7 and 8 of the upper part and the lower part. The dielectric ceramic layer 6 is arranged between 
the bottom ceramic substrate layer 4 and the top ceramic substrate layer 5, and each electrode layers 7 and 8 of the 
upper part and the lower part are arranged in the front face and rear face of each ceramic substrate layers 4 and 5 on 
both sides of the dielectric ceramic layer 6. The electrode layers 7 and 8 and the dielectric ceramic layer 6 are formed 
by carrying out sequential printing of Cu paste or the dielectric ceramic paste of a high dielectric constant on the 
bottom ceramic substrate layer 4. 

[001 1] The lower electrode layer 8 consists of the counterelectrode section 9 which countered with the dielectric 
ceramic layer 6 and has been arranged, and drawer polar zone 10 which derives the counterelectrode section 9 to the 
side face of a ceramic substrate 2. The drawer polar zone 10 is connected to the side-face electrode 1 1 formed in the 
side face of a ceramic substrate 2. Moreover, in the top ceramic substrate layer 5, it penetrates up and down, the Bah 
hall 12 is formed, and the up electrode layer 7 is connected to the surface electrode 13 formed in the ceramic substra 
2 maximum top face through this Bahia hall 12. 

[0012] Next, the configuration used as the description of this example is described. This ceramic multilayer substrate 
is thicker among the electrode layers 7 and 8 than the thickness of the electrode layer of others [ thickness / of the 
dielectric ceramic layer 6 and the part which counters ], i.e., the dielectric ceramic layer 6 and the electrode layer wh 
has not countered. The thickness of the counterelectrode section 9 and the up electrode layer 7 pulls out, and, 
specifically, it is thicker than the thickness of the polar zone 10. 

[0013] Thus, the result of having measured the constituted example article and the capacitor property of example *** 
of a comparison is shown in Table 1. As this measurement was shown in Table 1, the up electrode layer 7 and the low 
electrode layer 8 used as the example article 1 of a comparison that the whole of that thickness of whose is 1.7 
micrometers, and although the lower electrode layer 8 was 1.7 micrometers in thickness altogether like the example 
article 1 of a comparison, it used as the example article 2 of a comparison that whose thickness of the up electrode la 
7 is 6.0 micrometers. On the other hand, although the thickness of the drawer polar zone 10 was 1.7 micrometers, the 
thickness of the up electrode layer 7 and the counterelectrode section 9 used 6.0 micrometers and a thick thing as the 
example article. And these were calcinated on the same baking conditions and the ceramic multilayer substrate was 
formed. In addition, in these ceramic [ all ] multilayer substrates, all the thickness of the dielectric ceramic layer 6 is 
unified into 12 micrometers. 
[0014] 
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[001 5] Since a dielectric component is spread from the dielectric ceramic layer 6 and pore occurs, the up electrode 
layer 7 and the lower electrode layer 8 serve as low capacity low [ a dielectric constant ] in the thin example article 1 
a comparison, so that clearly from this table. Moreover, although diffusion of a dielectric ceramic component has few 
example articles 2 of a comparison with the thin lower electrode layer 8 than the example article 1 of a comparison 
although the thickness of the up electrode layer 7 is thick, and it is good a little also with a dielectric constant and 
capacity, it cannot be said that it is enough. On the other hand, since the example article with the thick thickness of th 
polar-zone part where the upper part and lower part side has countered the dielectric layer 6 can prevent diffusion of 
dielectric component certainly, the good result is obtained for a dielectric constant and capacity. 
[0016] Since the content of the metal component under electrode stratification paste (for example, Cu) increases 
inevitably in order to form a thick electrode layer besides the above as a reason for the ability to prevent diffusion, it 
also considered that the precision of the electrode layer formed increases, therefore the certainty of diffusion prevent 
increases, 

[001 7] Moreover, although it becomes a void (it is easy to generate such a void in the connection of the drawer polar 
zone 10 and the side-face electrode 1 1), appearance deformation, and the cause that causes the curvature of an electr 
layer in case the residual binder under metal paste which constitutes an electrode layer is baking when the thickness 
an electrode layer is thick In an example article, only a dielectric layer 6 and the part which counters thicken thickne 
of an electrode layer, and other parts (specifically drawer polar zone 10) are still thin. Therefore, structural failure or 
shaping precision fall which were described above are not caused. 

[001 8] The thickness of the electrode layers 7 and 8 by which opposite arrangement was carried out on both sides of 
the dielectric ceramic layer 6 is selected in 4-8 micrometers. In less than 4 micrometers, the component is spread fro 
the dielectric ceramic layer 6, pore occurs, a dielectric constant becomes low and this serves as low capacity. Moreov 
it is because appearance deformation will arise in a ceramic multilayer substrate if 8 micrometers is exceeded. 
[0019] Moreover, the thickness of the electrode layer of other parts is selected in 1-3 micrometers. When this is set to 
less than 1 micrometer, there is a problem of becoming easy to produce a poor contact with the side-face electrode 1 1 
for example, and the dependability of a flow will fall. Moreover, it is because the debinder of a paste will not fully b 
performed, for example, a void will occur in the contact section with the side-face electrode 1 1 and the curvature of 
appearance deformation and the electrode layers 7 and 8 will be caused, if 3 micrometers is exceeded. 
[0020] In addition, although the above-mentioned example carried out this invention in the multilayer substrate havin 
a capacitor, it cannot be overemphasized that it can carry out similarly in the multilayer substrate which does not 
restrict this invention to such structure and contained other circuit elements, such as resistance and an inductor 
[0021] 

[Effect of the Invention] Since thickness of an electric functional ceramic layer and the electrode layer which has 
countered was thickened as mentioned above according to this invention, being spread in case the component of an 
electric functional ceramic layer is baking was lost. Therefore, it stops occurring and the pore in the electric function 
ceramic layer resulting from such diffusion can raise the part and an electrical property now, 

[0022] Moreover, a ceramic multilayer substrate can be formed with a sufficient precision, without starting deformat 
of structural failure, such as a void, and an appearance and various un-arranging [ which it is further called the 
curvature of an electrode ], since the thickness of an electric functional ceramic layer and the electrode layer which h 
not countered is still thin. 



